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The development of gene therapy as a treatment for cystic fibrosis (CF) lung disease has been limited in part by the lack of an animal model that presents a similar disease progression as humans. In anticipation of future preclinical disease correction studies in CF pigs, we investigate lentiviral vector development and transduction efficiencies in well-differentiated primary cultures of pig airway epithelia (PAE) in vitro and wild-type pigs in vivo. Using a feline immunodeficiency virus (FIV)-based vector, we previously reported that the envelope glycoproteins from baculovirus (GP64), retrovirus (JSRV), coronavirus (SARS), and filovirus (Ebola) confer apical entry into differentiated primary cultures of human airway epithelia whereas VSV-G confers basolateral entry. In addition, we evaluated FIV vector pseudotyped with the influenza envelope glycoproteins (HA and NA) derived from swine influenza H3N2 and human influenza H1N1. We screened the apical and basolateral transduction efficiency of pseudotyped FIV on well-differentiated PAE, and noted gene transfer efficiency and polarity similar to that observed for human airway epithelia. Retroviral restriction factors are species specific and may present barriers against lentiviral gene transfer. FIV-based vectors reproducibly transduced immortalized pig cells as well as pig primary cells with greater efficacy than HIV-1 based vectors. PAE express porcine TRIM5-alpha. We contrasted the restrictive properties of porcine TRIM5-alpha against both FIV- and HIV-based vectors using gain and loss of function approaches. We observed no effect on HIV-1 or FIV conferred transgene expression in response to porcine TRIM5-alpha overexpression or knockdown. Both vectors were similarly inhibited by bovine or rhesus TRIM5-alpha overexpression. To evaluate the ability of GP64-FIV to transduce porcine airways in vivo, we bronchoscopically delivered GP64-FIV expressing mCherry vector to the right upper lobe of the lung or the ethmoid sinus of four-week old non-CF pigs. One week later, cells expressing mCherry were readily detected in the epithelium. Our findings indicate that pseudotyped FIV lentiviral vectors confer similar tropisms in porcine epithelia as observed in human primary airway epithelial cultures and provide further support for the selection of GP64 as an appropriate envelope pseudotype for preclinical gene therapy studies in the porcine model.
